O-glycosylation of a recombinant carbohydrate-binding module mutant secreted by Pichia pastoris.
Carbohydrate-binding modules (CBMs; previously called cellulose-binding domains) make excellent fusion partners for the immobilization or purification of polypeptides. However, their use in eukaryotic hosts has been limited by glycosylation, which interferes with the ability of the CBM to bind to cellulose. We have engineered the C-terminal carbohydrate-binding module from Cellulomonas fimi xylanase 10A such that it lacks N-glycosylation sites. This variant, called CBM2aNgly-, was produced and secreted by the methylotrophic yeast Pichia pastoris and found to be O-glycosylated. The O-linked glycans were composed entirely of mannose in a ratio of 1 mol of mannose to 4 mol of protein. The overall distribution of mannose on the O-glycosylated CBM mutant ranged from 1 to 9 mannose residues with the oligosaccharide sizes ranging from Man(1) to Man(4). MALDI-TOF (all matrix-assisted-laser-desorption time of flight) mass spectrometry (MS) was used to map the O-glycosylation to three regions of the polypeptide, each region having a maximum of 4 mannose residues attached to each. Glycans chemically released from CBM2aNgly- and analyzed by fluorophore-assisted carbohydrate electrophoresis were found to contain alpha-1,2-, alpha-1,3-, and alpha-1,6-linkages. Significantly, the O-glycosylation did not influence binding, making CBM2aNgly- a suitable fusion partner for polypeptides produced in P. pastoris and other eukaryotic hosts.